An account of the increafe of Weight in Oyl of Vi- 
triol expos d to the Air. 

Since the Excellent Mr. Boyle has made the Air a Sub- 
ject of his Obfervations, the Learned World is fuffi- 
cently taught how vaft afhareit has in producing many 
effeUs y which Philofophy never (o much as dream't of be- 
fore s and if, upon the hint experiment has given us, 
we reflect on the infinite variety of Jt earns conftantly 
emitted from all forts of Bodyes into the Atmoj'phere, 
which are there dijfolvd as it were in a common Men- 
ftruums we have reafon to exped: therein particles e- 
nough of alljbapes, fi^es and motions fit and proper to al- 
ter the texture , diminijh or increafe the BulJ^ and weight, 
of almoft any body expos* d to its action. 

As to the Increafe of Wight ( the bufinefs in hand ) we 
know how bodies Rob'd of iome conftituent parts by fire 
( as quicklim* and all calxes ) flacken and greedily imbibe 
Something from the Air; and the like is obferv'd in the 
caput mortuum 3 of Sa ! t, Nitre, A'um and Vitriol. On the 
lame fcore all fixt Salts run into a Hind per diliquium^ 
Tisthe^V, that in fev en years fully reimpregnates the 
earth heap't up in the fhade whence Nitre was before ex- 
tracted ; tis the Air that caufes the Efflorefcence of Marc a- 
fites awL&Fitriol-Jiones ± tis the Air that by its acid turns 
the leadoi old buildings mtoCerujfe, which without doubt 
increafes in Weight, ( as that made by fire does ) which is 
aflerted to be at the rate of fix or i^vQn .pound in an 
hundred. The fame Growth of Metals feem to acknow- 
ledge the fame origirie, and there are none(Goldit /e?f not 
excepted) but what Agrico T a, Gerhardus and fame o- 
ther Metallic^ Writers obferve to have increa/d coufidv- 
rabiy by the free acceffe of Air to' the Shaft s and Groves; 
and the very heaps of JRubbiJh waflit from Tin Oars here 
in Engla?idhavQ within the memory of man, nay in jo or 
12 years been wrought over again with great advantage.* 

no, 
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now though we muft perhaps acknowledge in fome of 
thefe. Inftances, that the particular Seminal principle {pe- 
cities theie new aquir'd parts; and determinately makes 
them Mineral or Metallic/^ of the name and nature of 
the Matrix into which they are received, yet this is 
certain -, the addition of weight is owing to a Subjiance 
communicated by the Air. Injiances of this nature con- 
cerning the growth of Lead, Iron, Tin, Silver and Gold 
with the Increafe of other bodies arefuccindy collected 
and with his wonted Sagacity remarkt on by Mr Boyle in his 
tracts on that fubjed:. So that the Increafe and attra&ive 
power of Solids is a Theme already fairly cultivated and 
put beyond queftion : But that liquids fuch as feem Satu- 
rated with their own moyjiure lhbuld neverthe'efs imbibe 
more from the Air is not mentioned by any Author I 
know of, except the aforefaid Learned per/on, who in his 
Tra6t of Aerial magnets advices tryals upon the liquid pre- 
parations of Vitriol-. I have heard indeed fome Druggifts 
have accidentally taken notice of this encreafe in Oyl of 
Vitriol, (and perhaps have improv'd it to their own gain 
though to the detriment of the buyer, ) but the obferva- 
tion never was profecuted with any method or certain ac- 
count how much the {aid Increafe was, and what the fub- 
ftance,gairid. 

The Induftrious Chymift Mr. White our Univerfity O- 
perator, having a Vtolof that liquor unflopt and conftant- 
ly running over, firft gave occafion to the following notes: 
but fince from thence no true eftimate of the juft Increafe 
could beco"led:ed 3 I hope it may not prove altogether un- 
grateful to the Curious to give you, in anfwer to your 
requeft, what has occur'dmore particularly on this fub- 
jeiSt, and I do it the more readily becaufe the i^ S. have 
thought it a thing not to little for the prefs. 

On the ninth oiNo. itfgg.ThreeDrams of Oyl of Vitriol 
fo far Dephlegm'd as to burn or Corrode a ftrong pack- 
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thred.afTunder, was expos d to the Air in a Marmalade 
Glafs of three Inches. Diameter, andplact in a nice 
pair of Scales, in a Room where no fire nor Sun came; 
Its Increafe for 7 natural days divided by lefs portions of 
time was according to the following Table. 
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From the 16 th . in the fucceffivq fpaces of twenty four 
hours, each gain d one of the number of Grains fol- 
lowing, as the 8 th . natural day gain'd 13^, the next 12, 
9> 7>6>y-r>4>*> 3> 3> h 3>4> lfDecember)^,\},A., 3, 3,&c. 
ftill irregularly decreaiing till the liquor waslatiated. 

But thefe /even days, here fpecified in the Table, con- 
taining all the considerable variety to be obferv'd in 
thisbufinefs, it would be fuperfluous and impertinent to 
trouble the Reader with any longer Diary, which was 
kept to the 4 th . of January \6%\ when the Increafe in 
24 hours amounted fcarce to half a grain, and probably 
had the weather been then dry, it might have been none 
at all, or rather the liquor might have loft what before it 
had gaind : as I (hall obferve by and by to fome other 
purpofe. But what is obvious to difcourie upon the whole, 
relates either to the Manner, Caufes, Sub/lance, Quantity 
and Time of the Increafe, or to the V/e that may be 
made of the experiment in order to the difcovering of 
the changes in the Air. 

As to the firit, the more our liquor was Saturated, the 
I fs was its dayly increafe, though not gradually lefs by 
an even defcent each day, butfometimes 2 or more na- 
tural days together it was exactly the fame, a day or two 
after lefs and then again more the, next day following ac- 
cording as the liquor ftood affected by the heat or cold, 
drynefs or moifture of the weather, the differing time of 
the day and quarter of the Wind. Thus upon the view 
qfthe whole Diary of almoft two months 5 it appear'd, the 
increafe was more inaMoift, Rainy, Miity, and Snowy, 
but lefs in a Frofty, Clear, and Dry Seafon, as alfo was 
more in a Cold than in a Warm Air. 

When the Wind was Northerly or Eafterly the gain 
was lefs ceteris paribus than when Southerly or Wefter- 
ly, and was lefs in the day than in the night, 

Thcprimary caufe of this Phenomenon feems to be the 
Moifture of the Air, which our liquor ( a potential fire ) 



imbibes as greedily, as &Buvtfir& does the pabulutfi ot Ni* 
tre, yet we rauft allow that all the other Circumfiances 
of Seafon juft now mention d have each their parti* 
cular influences in diverfifying the quantity of the In- 
creafe. Thus it appears in tktTahle that heat alters thepro- 
grtfs of iucreamig: For on the fourteenth day of 
November from ir mat. ton pom. ( at which time 
fpecially towards night ) a very unnfual and troublefome 
heat in the Air was complain d of by feveral here in Ox- 
ford ) in twelve hours the gain was only three Grains 
and { y whereas in the like time preceeding 'twas 10 
Grains and ', and in that juft following 9 Grains. 

Neither indeed can any thing other wife be expected 
from Heat, fixlte thereby the Moijitire might rather be 
exhal'dj or at leaft might be (Vffpended, agitated and in- 
timately mixtwith the (ubjiance of the Air, and confe- 
quently not (o eaiily be Arrejled and Entangled by the 
f urfag e of the Liquor, as when the Air is Jefs hot. How 
ever allowing the effect of this anomalous accident at a 
time of the year when /^^expedted, and confidering 
that moft commonly Heat keeps even pace with the Sea- 
(on of the year, depending as to its temper for the molt 
part on the Nearnef's pr J^emotenefs of the Sun ; we may 
iafely conclude Moijhre the cheif and only caufe of the 
Increafe of Weight -itt Oyloi 'Vitriol , fince in j)ry, Clear 
weather it conftantly increafes lefs then in Moijt and 
Cloudy, thecireumftanceof Heat or Cold remaining the 
fame in both. 

But this will be clearly cvi-nced by an enquiry made into 
the nature df the fuhilhme gaind, with the Increafe of 
Weight. I ; or 'by the (Ordinary wayesoftryal it appear d 
tlie Jtmofphtre afforded Our liquor nothing befides (orae 
of its n>at'ry particles, wherewith it always abounds, but 
more efpecially is rc'ady to part with in Moift weather. 

The Jtir without doubt has great variety of different 
S«hjlances floating in it, whereof fome particles do ad- 
here 



here to this, fomebtlief fort to that body, according as ei- 
ther is peculiarly difpos'dioreceive'one fort rather than 
another. Thus the Mottar in the Joints of old Walls 
and Vaults from Corpufcles attr ailed from the Air, 
Sprouts out and frames a peculiar kind of Salt. I have 
known a DealShelfe moiiten'd only with the Liquor of 
foot nitre, frofted over with Chriftals of a perfect inflama- 
hle nitre by regaining the proper acid from the Air, all 
one as if fomuch Spirit of nitre had been pour'd on the 
fold. Liquor i I have feen a Viol half fill'd with Oyl of "Tar- 
tar per deli quium (by being left open to the Air,) befeta- 
bove the Liquor with peculiarly figurd Cry/tails, and at 
the bottom were flat Chriftaliz'd plates of a Salt which 
without flame crackled on a live Coal anil left behind a 
Calx much like Dr. Lyfiers nitrum Calcarium. And tis well 
known Colcothar of Vitriol reimpregnated by the Air, will 
by afreflidiftillation give you its proper Acid as at firft. 
Now upon fuch hints as thefe, fome (fond of the docStrine 
of Jlcali and Acid) might perhaps expecSt, fince diffe- 
ring Bodies of an Alcali^ate nature do thus regain their 
proper acids, that vice verfa even this moft acid Liquor 
Oyl of Vitriol alfo might find its Jlcali^ate afjociate in the 
Air, from which the violence of fire had before drivm it, 
but we could difcover no fuch matter ,- the taft of our 
augmented Liquor was ftill purely acid and only weaker 
than before, whereas it would have been Saltijh had an 
Alcali been combin'd with it~ and itscolour from a deep 
redd/jh, became limpid, all oneasif the like quantity of 
fair water had been mixt; but to be more certain in 
this point I diftill'd off the new gaind Subfiance , at firft 
it came over as infipid as clear water; and urging the 
fire farther, the drops provd fowr, the remaining Oyl in 
the Retort was altogether as Corrofive as at firft , 
whence we may infer its Edge was not at all blunted 
by any adjoynd Alcali ; fo that what the ^'r afforded 
was nothing elfe but meet water only. 

As 



As to the quantity of the whole Encreafe it cant be 
determin d by any general rule, fince it vane* accor- 
ding to the different Strength of the Oyl of Vitriol for it 
appears by the Table, the more diluted the Liquor, the lefi 
attraUive it provd. This here imploy d ( as highly 
Phlegmd I pre fume as any ufually is ) gave a triplt and 
more than i of its firit weight , amounting in all from 
three to nine Drams, and thirty Grains before it come 
to a Stand. Which proportion of Encreafe I found con- 
firmed in lejfer quantities alfo ; as, three Grains En~ 
creast to more then nine Grains;, and one Grain gave 
the weight of fomething more than three Grains. But 
bejidestbefirerigth of the Liquor; there are other Or- 
cumjiances, as the Seafon of the year; and pofition of 
thcplace, which will certainly fomething alter this point; 
thus our liquor will gain more in Winter than hi Sum- 
mer -, more in a Cellar and SunUjs Room, than in a 
Room not fo qualifid. 

All thefe circumftances which relate to the quantity 
will alfo influence very much the time of the Encreafe, 
the laft thing to be confider'd in the experiment; but 
1 lliali only mention that which makes the molt pecu- 
liar and principal variation in this point, and 'tis the 
proportion of the Surface to the bulj^ of the Liquor. For I 
find thegrc^^r or tefs the Surface is, the quicker or Jlvwer 
the Encreafe. Thus three Grains dropt and diffused 
to nere i Inch breadth on a peice ot Glafs, gaind 
three Grains in fix hours, one Grain in fix more, one 
Grain and Hn twelve hours more, in the next 12 hours 
gained t a Grain, and in the lafl twelve hours it gaind 
very little obfervable / So that in lefs then forty eight 
hours, having more then triple its firft weight, it was for 
fbme time fully fatiated till J^ainy weather added fome- 
thing more. 

But to difcover more nicely what intreft the propor^ 
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tion of Surface has in baftening or retarding the increafe 
of weight, I exposd in the fame J^oom and to the 
fame temper of the Jir ( as near as I could Guefs ) three 
Drams of the fameOylof Vitriol in an open flatGlafs 
one Inch Broad, being only \ of the Diameter ot that 
Glafs usd at firft with the like quantity. The refult 
was this ; that whereas the other Surface of three 
Inches Diameter gain d ( as in the Tabled near nineteen 
Grains the firft fix hours, this left Surface gained a very 
little perceivable more then two grains in the fame fpace 
of time. Now fince thzAreas ofCircies are to one another 
as the jquares of their refpe&ive diameter s&$ one the fquare 
of the lefs is to nine the fquare of the greater Glaffe's dia* 
meter; So was the weight of a little more than two Grains 
gain'd in the narrower Glajfe to near ^Grains gain'd 
in the broader, wherefore the time of Increafing bears 
as near as can be expe&ed an exa<St proportion to the 
Surface of the Liquor exposed , and the liquor in the 
leffer Glafs having but i part of the Surface of the 
greater, could not be fatiated under nine times as mam 
days as the greater. From what has been faid it will 
alio follow, that if this three Drams had a Surface in 
the fame proportion- to the weight of a Sruple and 
a Grain vt\. a little more than fix 7 r; Inches Diam. as 
that of ' Inch was to three Grains, the Encreafe of 
both would be finijtit in the fame time, and would ex- 
«ufe the long attendance of any that fhall think it 
worth while to repeat the experiment. Perhaps too the 
Sfferent depth of the Glafs together with the more or lefs 
free accejs of Air ought to be attended to in this af- 
fair: But thus much for the circumjiances of the expe- 
riment. 

The only ufe of it I can at prefent find will be to 
eflimate moijture anddrynefs in the Air which is evident- 
ly fuggejied by this following obfervation : That when 

the 



the Oyl of Vitriol is fatiated, in the moijlefl weather; 
it afterward retains or loofes its acquired weight as 
the Air proves more or lefs moijt. 

Thus the one grain above mention d after its full 
Increase often varid it's equilibrium, vi%. in dry wea- 
ther, the weights, in moift , the liquor did conftantly 
preponderate , and that fo Jenfibly that the tongue of 
the Ballance of i i Inch long defcribd an Arch of 
Variation to -* of an Inch compafs ; (which Arch would 
have been z * Inches ( had the tongue been but one 
foot in length) even with that little quantity of Li- 
quor, fo that if more Liquor expanded under a large 
Surface be us'd, the minuteji alteration of wheather muft 
needs very much more affect it, and a bare pair of 
Scales will afford an Hygrofcope as nice perhaps as any 
yet known. 

This Ballance may be contriv'd two ways, either fuch 
whofe pin fhould be in the middle of the Beam, with a 
^ery fender tap ring tongue of a foot or one foot and 
a hall long, pointing to the divifions on abroad Arch d 
plate fixt abovr in the handle according to figure the 
third in the Table-, or elle the Scale with the Liquor 
may be hung to a point of the Beam very near the 
pin, and the other extream made fo long as to mark 
a large Arch on a board placd conveniently for that 
purpofe, as the fourth figure rprefients s The Scale in ei- 
ther may be a concave Glafs of four or five Inch.s Di- 
ameter. 

Laftly, on the divifion of the Arches fhould be in- 
fcribd the different temperature of the Air fhewn by the 
Liquor. The fifth Figure gives the lineament of ano- 
ther Hygrofcope made of a Viol-ftring running 
upon pullies, and fufpending a bullet fixt to the fhorter 
end of an Index, whofe other extremity is fo long as 
to defcnbe a long Arch by the falling and rifing of 
the Bullet upon the Sr etching and Shrinking of the String 
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wkich would be more nice, were the Index fattened to 
the center of thelatt pully. An experiment very obvi- 
ous, but not taken notice of (as I know ) by any writer, 
and fo I thought it not impertinent to be mention d 
here among Hygrofcopes. But tis high time to conclude. 
Ifhallonly add this aivertifement that whereas in this 
experiment only Oy I of Vitriol was imploy'd, I have rea- 
fon to think that Oyl of Sulphur per Campanam , asalfo 
Oyl of Tartar per dehquium, and the Liquor ofFixtNitre &c. 
may fucceed as welli however, Sir, I mult leave the 
profecution and improvement of this and (uch like 
obfervations to perfons who have better inftruments 
and more leafure for fuch matters than, 

Your humble 
Servant. 



W. G 
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